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This paper addresses consumers’ choices by looking into: current food choices made 
by different socio-economic groups; price barriers for diet improvement; and ways in 
which marketing may affect  product  choice. The study seeks: first, to analyze the 
differences in consumption of sausages of different nutritional composition among 
different socio-demographic and lifestage groups; and second, to measure whether it 
is possible to improve diet quality without affecting household expenditure. Sausages 
represent  a  relatively  high  proportion  of  red  and  processed  meat  purchases  in 
Scotland, contributing significantly to the fat and sodium in the Scottish diet. The data 
used consisted of two-years of weekly information from a top-4, UK supermarket. The 
results suggest that it is possible to purchase similar quantities of a lower saturated 
fat or lower sodium sausage for the same price as a higher saturated fat or sodium 
sausage. However, it would cost more for some the groups to replace both a lower 
saturated fat and a lower sodium sausage in the household’s food basket. 
 




1.  Introduction 
 
Diet has an impact on health and this on the public budget; therefore, it is important to 
track changes in the diet of the population and in sub-groups of the population so as to 
target  appropriate  advice  and  interventions.  As  supermarket  chains  dominate  food 
sales in the UK, data from these outlets regarding purchases of different product and 
groups is very useful for tracking consumers choice and see how far consumers are 
from the health authority‟s recommendations. 
 
This  paper  derives  from  the  project  “An  Exploration  of  the  Use  of  a  Dataset  of 
Supermarket  Purchases  for  the  Analysis  of  Red  Meat  Purchases  in  Scotland” 
(Revoredo-Giha et al, 2009) commissioned by the Food Standards Agency Scotland 
(FSAS).  It  has  the  purpose  of  analysing  the  choice  of  sausages  according  to  their 
nutritional  characteristics,  and  to  assess  whether  it  is  possible  to  improve  the 
nutritional quality of the choice without increasing the expenditure in the category. 
The expenditure dimension is important as pointed out by Darmon and Drewnowski 
(2008) as  promotion of high-cost  foods to  low-income people without taking food 
costs into account is not likely to be successful.  
 
The choice of sausage products for the analysis was due to two reasons. First, they 
represent an important component of red meat purchases in Scotland. Second, sausages 
are also quite variable in terms of their fat and sodium content. Differences in the 
composition of the purchases by different sub-groups of the population might therefore 
be important from a health perspective. Furthermore, fat intake has been identified as 
one aspect of the Scottish diet to be targeted for change and that includes a reduction in 
the consumption of sausages by 50 per cent (Matthews et al., 2003).  
 
Lowering the level of fat in sausages can significantly decrease their energetic and 
cholesterol  content.  (Hoelscher  et  al.  1987,  Chizzolini  et  al.  1999,  Cengiz  and 
Gokoglu, 2004). Low sodium products help to decrease its level in the human body 
improving cardiovascular system especially with regards to lowering blood pressure 
(Ruusunen and Puolanne, 2005, Daviglus and  Pirzada, 2008). However, the choice is 
not as simple as apart from the nutrition and health aspect of fat and salt reduction, 
their changes in food also have an impact on sensory, safety, technological legal and 
especially cost factor (Colmenero, 2000). 
 
It should be pointed out that the current economic situation seems to have triggered the 
increase in the consumption of sausages. Thus, the UK food and grocery market grew 
by 4.9 per cent over 2008, with growth driven by rapid food price inflation (KeyNote, 
2008).  In  response  to  this,  consumers  started  controlling  their  spending  more  and 
modified their purchase behaviour. In 2006 UK consumers spent more on meat than on 
any other category of food (£14 bn), with the exception of fruit and vegetables (which 
accounted for £15.5bn of consumer expenditure that year). As sausages are cheaper 
alternative to most of meat cuts and bacon, significant increases in food prices are 
likely to stimulate purchases of sausages. Indeed, there was a 2 per cent increase in 
quantity of sausage purchased in the UK between 2008 and 2009 (AHDB, 2009). In 
the  same  period,  the  average  price  of  sausages  increased  by12  per  cent  and  the 
expenditure by 11 per cent. It should be noted that fresh and frozen meat purchases 
went down by 2 per cent, with prices increasing by 10 per cent and expenditure by 8   2 
per  cent  (ADHB,  2009).  At  present  sausages  belong  to  so  called  „Cheapest  On 
Display‟ food (COD
1) the category occupying more shelf space,  as most consumers 
want to buy their staple food cheaply (Mintel, 2008b). Meat in COD food category 
apart from sausages is represented by processed red meat products including sausages, 
tinned meat and pies. 
 
The structure of the paper is the following: it  starts with a literature review of the 
consumption of sausages; next, the methodology used in the paper is presented, 
followed by results and discussion. Finally, conclusions are presented.  
 
2.  Literature review 
 
The  diet  in  Scotland,  together  with  smoking,  has  been  cited  as  one  of  the  main 
contributors to high rates of chronic diseases such as coronary heart disease, obesity, 
type 2 diabetes, hypertension, stroke and certain types of cancer (The Scottish Office, 
1993; The Scottish Office, 1996; The Scottish Executive, 2003). 
 
A previous report on the Scottish Diet (The Scottish Office, 1993) identified targets for 
reducing consumption of processed red meat. It was recommended that the intake of 
processed red meat and sausages should be halved and the intake of bacon and ham 
should be decreased by 20 per cent. These recommendations were aiming to reduce the 
intake of fat and saturated fatty acids, which are thought to be contributing to high 
rates of heart disease and obesity. Also, the World Cancer Research Fund (WCRF, 
2007)  highlighted  the  evidence  that  consumption  of  red  and  processed  red  meat 
(including  bacon  and  ham)  is  likely  to  increase  the  risk  of  colorectal  cancer  and 
recommended to limit the consumption of red meats (mainly beef, pork and lamb) and 
avoid consumption of processed meats. Research into healthy food consumption and 
cancer  interdependence  is  especially  important  for  decision  makers  in  developed 
countries where adverse dietary patterns are prevalent (Cross et al., 2007). 
 
In  contrast  to  the  health  recommendations,  which  suggested  a  reduction  in  the 
consumption of processed meat and sausages by half and bacon and ham by 20 per 
cent, a review of food consumption in Scotland carried out in 2006 (Wrieden et al, 
2006) and based on Expenditure and Food Survey (EFS) 2003/2004 data, showed that 
the population‟s mean consumption of processed red meat (including burgers and meat 
pies) and sausages and bacon and ham had actually increased. For processed ham and 
sausages the mean consumption in 2003/04 was 55g per week whilst in 1996 it was 
52g per week, and for bacon and ham was 16g per week in 2003/04 in comparison to 
12g per week in 1996.  
 
The aforementioned review also showed that higher amounts of processed meat and 
sausages were consumed in more deprived areas. The consumption of processed meat 
was higher in the consumer segments with lower affluence (the mean consumption was 
64g  a  week  in  the  lowest  quintile  of  the  Scottish  Index  of  Multiple  Deprivation 
(SIMD) (Scottish Government, 2009). 
 
                                                 
1 Cheapest on display retail price, are the cheapest of their category available in a given store or group of 
stores. Other descriptors include budget and economy, but the products are generally recognisable by 
basic  pack  design,  consistent  across  a  wide  variety  of  product  types,  and  uncomplicated  product 
information – baked beans; cheese; or cola, for example” Jimenes-Colmenero (2000).   3 
Overall, higher-quality diets are associated with higher income, higher social standings 
and  education.  Energy-dense  (nutrient-poor)  diets  are  associated  with  lower  socio-
economic  groups  with  limited  disposable  income  (Inglis  et  al.,  2005).  Personal 
disposable income (PDI) therefore, is a major predictor used to forecast consumption 
of nutrient-rich foods as it determines the consumers' ability and willingness to trade 
up to premium, higher value options and to absorb any price rises. Red meat is a 
particular example of such foods. Recent trends indicate that consumers are reducing 
expenditure on more expensive meat cuts and meat products, and looking for cheaper 
outlets in order to control household food budgets (Revoredo et al., 2009). 
 
While socio-economic differences in dietary intake are well documented, relatively 
little is known about their underlying causes. Amongst the reasons for such variations 
are the cost differentials between energy-dense and nutrient-dense foods (Maillot et al., 
2007), physical access to healthy food options (neighbourhood effect), acquired taste 
(sensory preferences) and nutritional habits and traditions (Rozin, 2007). For example, 
in the UK 25 per cent of red meat consumers consider red meat consumption as driven 
by taste and cannot see any alternative to this product category. Men tend to be more 
loyal to specific meat product categories and have their preferences rooted firmly in 
nutritional habits acquired in childhood and adolescence (Mintel, 2008a). Consumer 
preferences  differ  in  different  regions.  For  example,  there  are  specific  differences 
between Scotland and the rest of the UK with regards to specific meat products, such 
as canned meat or Scottish preference for locally produced lamb and beef. 
 
Sensory preferences and familiarity with the product are also important factors that are 
likely to affect especially repeated purchase decision. Different groups of consumers 
are likely to react differently to the information about fat and or salt reduction e.g 
women usually being more sensitive to fat reduction incentive (Kähkönen and Tuorila, 
1999) consumers in general having positive attitude towards the premium products 
(Ressureccion, op. cit.) etc. In palatabilty and preference tests low fat/low salt sausages 
can be easily liked by consumers under the condition that sensory characteristics is 
close enough to the standard recipe products (Solheim and Ellekjær, 1993). In the UK 
consumer tests have shown that low fat sausages can achieve same level of likeability 
as their standard counterparts (Homer et al. 2000). 
 
Recent  review  of  eating  quality  of  the  UK  style  sausages  that  included  standard, 
premium and healthy eating products available stocked by 10 major retailers in the UK 
was carried out by Sheard et al. (2010). British sausages sold in three major categories: 
standard,  premium  and  healthy  option  (lower  fat  or  salt)  can  be  categorised  with 
regards to their sensory profile on the basis of meat and fat content and their price.  
 
To conclude this discussion – there is a need for better quality processed meat to be 
available in the market place in order to improve diet of especially poorer groups of 
consumers  in  Scotland.  However  technological  and  sensory  implications  of  such 
changes  in  product  may  involve  significant  cost  increase  that  in  turn  passed  onto 
customers can impair purchase of lower fat/salt products by low income segment of 
the consumers.  
 
3.  Methodology 
 
3.1  Data   4 
 
The data used for the analysis were provided by the Centre for Value Chain Research 
(VCR
2), Kent Business School for the study “An Exploration of the Use of a Dataset 
of  Supermarket  Purchases  for  the  Analysis  of  Red  Meat  Purchases  in  Scotland” 
(Revoredo-Giha  et  al,  2009).  They  consisted  of  two-years  of  weekly  information 
(corresponding approximately to the years 2007 and 2008) from a major supermarket 
(amongst the top-4 supermarkets in the UK). These were aggregated-over-customers 
data supplied in bespoke reports. The raw data (the raw panel dataset with information 
for  each  customer)  were  not  accessible.  It  is  important  to  note  that  the  recorded 
transactions corresponded to a sample of customers owning and using a loyalty card.  
 
The data on purchases of sausages included four variables related to sausage product 
category,  namely:  total  expenditure  (£);  number  of  purchased  units;  number  of 
customers  and  price  (£/unit).  In  addition,  information  about  the  total  number  of 
customers purchasing sausages for each one of the groups analysed was extracted. 
 
The list of sausages in the database was sorted according to the expenditure on them. 
From the universe of sausages only those accounting for 0.5 per cent or more of the 
expenditure on sausages were used in the analysis. For the selected set of sausages 
information  about  their  nutritional  content  was  collected  from  the  manufacturer  or 
supermarket websites and product labels. This information consisted of four indicators: 
percentage of energy derived from saturated fat, saturated fat content per 100g, sodium 
content per 100g and price per 100g. 
 
The data was available according to two different classifications: lifestage and a geo-
demographic classification CAMEO. Tables 1 and 2 present the two classifications 
with a brief explanation of the categories. It should be noted that although there was a 
description for all categories in the two classifications, there was not a quantitative 
description of the categories. For instance, there was no available information on the 
number  of  members  in  the  households,  number  of  children,  etc.  This  was  a 
shortcoming of the dataset for its use in the analysis of nutritional issues.   
   5 










Age & family 
Adults aged 20 -  39 
with no children 
Adults aged 40 -  59 
with no children 
Adults with all  
children under 10 
Adults with one or 
more child over 10 
Adults over 60 
with no children 
Multigenerational  
households 









Source: The Centre for Value Chain Research (VCR
2), Kent Business School. 
 




























AFFLUENT SINGLES & 
COUPLES IN EXCLUSIVE 
URBAN NEIGHBOURHOODS
3.44 Few Children 20-59 yrs Singles & Couples Terraced / Flats















Suburbs / Rural ABC1 High
Professional / 
White Collar
Quality Above Average Average
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AFFLUENT HOME OWNING 
COUPLES & FAMILIES IN 
LARGE HOUSES
10.14 5-19 yrs 30-64 yrs Couples & Families
Detached / Semi-
Detached
Rural ABC1 Above Average
Professional / 







IN SMALLER PRIVATE FAMILY 
HOMES
13.27 0-15 yrs 30-74 yrs








White & Blue 
Collar






8.42 5-15 yrs 30-74 yrs














LESS AFFLUENT FAMILY 
NEIGHBOURHOODS
16.48 5-19 yrs 30-64 yrs












LESS AFFLUENT SINGLES & 
STUDENTS IN URBAN AREAS
5.70 0-19 yrs 20-44 yrs
Singles, Couples & 
Students
Terraced / Flats




White & Blue 
Collar
Mixed Above Average Low
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POORER WHITE & BLUE 
COLLAR WORKERS
16.69 0-15 yrs 35-59 yrs









White & Blue 
Collar





POORER FAMILY & SINGLE 
PARENT HOUSEHOLDS
10.69 0-19 yrs 20-59 yrs





Small Towns / 
Suburbs
C1C2D Low





POORER COUNCIL TENANTS 
INCLUDING MANY SINGLE 
PARENTS
11.53 0-19 yrs 20-59 yrs




Small Towns / 
Suburbs
C2DE Very Low
White & Blue 




Source: The Centre for Value Chain Research (VCR
2), Kent Business School. 6 
 
3.2  Methods 
 
The  methodology  used  consisted  of  studying  the  expenditure  of  each  group  (i.e., 
CAMEO and lifestage) against a healthy “frontier” of sausages constructed based on 
two indicators: the percentage of energy derived from saturated fat, and the sodium 
content per 100g. This helped to identify the healthiest choice and the best choice 
considering only one of the mentioned indicators.  
 
Figure 1 represents the type of analysis done. The blue dots represents the top 10 
sausages in terms of expenditure (and the red the remaining ones). The sausage named 
as „B‟ was the healthiest one as had both the lowest percentage of energy derived from 
saturated fat, and the sodium content per 100g. Thus, the interest in the analysis was to 
study the movement in terms of expenditure from the blue dots to the dot „B‟.  
 
Figure 1: Relationship between percentage of energy from saturated fat and sodium per 



















































The movement from A 
to B implies an increase 
in the expenditure by  
59.7%.
 
4.  Results and discussion 
 
Table 3 presents expenditure share, the energy from saturated fat, and sodium of the 
most bought sausage per group. Clearly, from a health point of view there is an ample 
margin for improvement. However, it is necessary to analyse whether this can be done 
without a substantive increase in the expenditure.  
 
A shown in Table 3, based on the lifestage classification, i.e., older families and young 
adults  are  the  ones  with  the  poorest  choice  (in  health  terms,  i.e.,  as  regards  the 
percentage of energy from saturated fats and the quantity of sodium) of sausages. In 
comparison to these groups, young families choose a healthier option; however, it still 
could be improved when compared with the healthiest option. 
 
As regards the CAMEO categories, groups 4 and 7 (i.e., Less Affluent Singles and 
Students and Poorer White and Blue Collar Workers, respectively) are ones with the 
unhealthiest  choice.  Note  however,  that  socioeconomic  status  does  not  necessarily   7 
imply unhealthy choice as several poorer groups (e.g., Poorer Council Tenants - Many 
Single Parents) chose a sausage with less fat than more affluent groups (e.g., Affluent 
Home-Owners). It is interesting to note that the wealthier groups (i.e., Affluent Home-
Owners, Wealthy Retired Neighbourhoods and Young and Affluent Singles) had as 
their first choice sausages with lower sodium content. 
 
In  addition  to  Table  3,  four  comparisons  were  made  to  analyse  the  change  in 
expenditure  towards  a  movement  to  healthier  choices.  First,  how  each  one  of  the 
lifestage and CAMEO groups ranked the healthiest choice in their expenditure (Table 
4); second, the change in expenditure per 100g by lifestage and CAMEO group with 
respect to the healthiest choice (Table 5); third, the change in expenditure per 100g by 
lifestage and CAMEO category with respect to the choice with the second least fat 
(Table 6), and fourth, was similar to the previous one but with respect to the choice 
with the second least sodium (Table 7). 
 
Table 4 comprises three panels. The first panel shows the ranking of the healthiest 
sausage according to the lifestage and CAMEO classifications. The second and the 
third panels show similar information by with respect to the second sausage with the 
least of fat and with the second least sodium, respectively.  
 
None of the groups lifestage or CAMEO had the healthiest sausage amongst the top 10 
and when all the groups are put together it comes in ranking 16. Similar result is 
obtained with respect to the second healthiest sausage as respect to fat. In the case of 
sausage  with  the  second  lowest  sodium  content,  none  of  the  lifestage  categories 
selected it, however in the case of the CAMEO groups, it was the wealthier groups the 
ones that came closer (ranked 9 in group 1, 7 in group 9 and 12 in group 10). 
 
Tables 5, 6 and 7 are similar in the sense that they measure the change in expenditure 
per 100g of moving from different choices per group (ranked by expenditure) to the 
healthiest sausage, to the one with second healthiest with respect to fat and to the 
second healthiest with respect to sodium content. For instance, the first row of table 5 
shows the change of each one of the groups would need to do in their expenditure to 
move from the sausage that the highest share to the healthiest one. Thus, if all the 
categories are considered, consumers would require increasing their expenditure by 16 
per cent to move to replace it for the healthiest sausage. 
 
Table 5 shows that it is possible for some of the groups to move from the current top 
10 sausages to the healthiest without increasing their expenditure. If one concentrates 
the analysis to the sausage with the highest expenditure share, then one can see that 
groups 1 and 4, in the lifestage group (i.e., those with the worst choice on health terms) 
could improve their choice in terms of health and also reduce their expenditure. 
 
Similar to the previous result, some groups under the CAMEO classification could 
improve their choice in term of health and save money. This is particularly important 
for groups with poorer income such as group 4 and group 7, although it is true for the 






                      Table 3: Expenditure, energy from saturated fat, and sodium of the most bought sausage per group 
 
Lifestage  Expenditure  Energy from  Sodium     CAMEO  Expenditure  Energy from  Sodium 
Group  share  saturated fat  per 100g    Group  share  saturated fat  per 100g 
   %  %  (g)        %  %  (g) 
                 
Group 1  6.29  30.37  0.90    Group 1  7.00  28.72  0.50 
Group 2  6.84  24.18  0.80    Group 2  6.58  24.18  0.80 
Group 3  9.92  24.18  0.80    Group 3  6.47  24.18  0.80 
Group 4  6.35  30.37  0.90    Group 4  6.12  30.37  0.90 
Group 5  6.77  22.94  0.60    Group 5  7.03  24.18  0.80 
          Group 6  7.08  24.18  0.80 
          Group 7  5.72  30.37  0.90 
          Group 8  6.41  24.18  0.80 
          Group 9  7.25  28.72  0.50 
          Group 10  6.70  28.72  0.50 
                 
Altogether  6.49  24.18  0.80    Altogether  6.49  24.18  0.80 
Healthiest  1.80  12.70  0.40     Healthiest  1.80  12.70  0.40 
                          
Source: Own based on FSAS(2009) dataset.           
Note: Ranking with respect to 49 products.             
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Table 4: Rankings of healthy sausages on expenditure 
 
Healthiest sausage     Sausage with the second least fat     Sausage with the second least sodium 
Lifestage  Ranking  CAMEO  Ranking    Lifestage  Ranking  CAMEO  Ranking    Lifestage  Ranking  CAMEO  Ranking 
Group     Group        Group     Group        Group     Group    
                           
Group 1  17  Group 1  28    Group 1  20  Group 1  19    Group 1  18  Group 1  9 
Group 2  16  Group 2  15    Group 2  18  Group 2  19    Group 2  15  Group 2  17 
Group 3  16  Group 3  16    Group 3  20  Group 3  26    Group 3  19  Group 3  20 
Group 4  17  Group 4  20    Group 4  22  Group 4  25    Group 4  14  Group 4  13 
Group 5  17  Group 5  13    Group 5  19  Group 5  27    Group 5  20  Group 5  35 
    Group 6  16        Group 6  21        Group 6  24 
    Group 7  16        Group 7  27        Group 7  20 
    Group 8  13        Group 8  18        Group 8  19 
    Group 9  22        Group 9  25        Group 9  7 
    Group 10  27        Group 10  25        Group 10  12 
                           
Altogether  16  Altogether  16    Altogether  20  Altogether  20    Altogether  17  Altogether  17 
                                         
Source: Own based on FSAS(2009) dataset                     
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Table 5: Change in expenditure per 100g by lifestage and CAMEO category 
(with respect to the healthiest choice) 
 
Expenditure  Lifestage group     CAMEO group    Altogether 
order  Group 1  Group 2  Group 3  Group 4 Group 5   Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8 Group 9 Group 10      
                                     
1th  -6.9  16.2  16.2  -6.9  3.5   -24.6  16.2  16.2  -6.9  16.2  16.2  -6.9  16.2  -24.6  -11.6   16.2 
2nd  16.2  -6.9  60.9  16.2  16.2   -11.6  -6.9  60.9  16.2  -6.9  -6.9  16.2  3.5  -11.6  16.2   -6.9 
3rd  60.9  -11.6  3.3  60.9  -6.9   16.2  -11.6  -6.9  -0.8  60.9  60.9  60.9  -11.6  16.2  -24.6   60.9 
4th  -11.6  60.9  59.7  -11.6  -24.6   -11.6  -24.6  3.5  -11.6  -4.9  -4.9  -11.6  -24.6  -11.6  -11.6   3.5 
5th  -4.9  -24.6  -4.9  3.5  60.9   -11.6  60.9  -24.6  -11.6  69.4  3.5  -24.6  60.9  -11.6  -6.9   -11.6 
6th  -24.6  3.5  -11.6  -24.6  -11.6   -6.9  3.5  -11.6  -24.6  59.7  69.4  -11.6  -6.9  3.5  -11.6   -24.6 
7th  3.5  -4.9  -24.6  -11.6  59.7   3.5  3.3  3.3  60.9  3.3  59.7  -27.0  3.3  -11.6  -0.8   3.3 
8th  3.3  3.3  69.4  -11.6  3.3   60.9  -11.6  -4.9  -11.6  3.5  3.3  3.3  -4.9  3.3  60.9   -4.9 
9th  69.4  69.4  -6.9  -4.9  -4.9   -11.6  -4.9  -11.6  -55.8  -11.6  -11.6  15.1  -11.6  -6.9  3.3   59.7 
10th  59.7  -11.6  -11.6  -0.8  -56.9   3.3  59.7  -11.6  3.5  84.7  -24.6  3.5  -11.6  60.9  -20.4   69.4 
                                                      
Source: Own based on FSAS(2009) dataset                              
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Table 6: Change in expenditure per 100g by lifestage and CAMEO category 
(with respect to the choice with the second least fat) 
 
Expenditure  Lifestage group     CAMEO group    Altogether 
order  Group 1  Group 2  Group 3  Group 4 Group 5   Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8 Group 9 Group 10      
                                     
1th  -24.0  -5.1  -5.1  -24.0  -15.5   -38.5  -5.1  -5.1  -24.0  -5.1  -5.1  -24.0  -5.1  -38.5  -27.8   -5.1 
2nd  -5.1  -24.0  31.4  -5.1  -5.1   -27.8  -24.0  31.4  -5.1  -24.0  -24.0  -5.1  -15.5  -27.8  -5.1   -24.0 
3rd  31.4  -27.8  -15.6  31.4  -24.0   -5.1  -27.8  -24.0  -19.0  31.4  31.4  31.4  -27.8  -5.1  -38.5   31.4 
4th  -27.8  31.4  30.4  -27.8  -38.5   -27.8  -38.5  -15.5  -27.8  -22.4  -22.4  -27.8  -38.5  -27.8  -27.8   -15.5 
5th  -22.4  -38.5  -22.4  -15.5  31.4   -27.8  31.4  -38.5  -27.8  38.3  -15.5  -38.5  31.4  -27.8  -24.0   -27.8 
6th  -38.5  -15.5  -27.8  -38.5  -27.8   -24.0  -15.5  -27.8  -38.5  30.4  38.3  -27.8  -24.0  -15.5  -27.8   -38.5 
7th  -15.5  -22.4  -38.5  -27.8  30.4   -15.5  -15.6  -15.6  31.4  -15.6  30.4  -40.4  -15.6  -27.8  -19.0   -15.6 
8th  -15.6  -15.6  38.3  -27.8  -15.6   31.4  -27.8  -22.4  -27.8  -15.5  -15.6  -15.6  -22.4  -15.6  31.4   -22.4 
9th  38.3  38.3  -24.0  -22.4  -22.4   -27.8  -22.4  -27.8  -63.9  -27.8  -27.8  -6.0  -27.8  -24.0  -15.6   30.4 
10th  30.4  -27.8  -27.8  -19.0  -64.8   -15.6  30.4  -27.8  -15.5  50.8  -38.5  -15.5  -27.8  31.4  -35.0   38.3 
                                                      
Source: Own based on FSAS(2009) dataset                              
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Table 7: Change in expenditure per 100g by lifestage and CAMEO category 
(with respect to the choice with the second least sodium) 
 
Expenditure  Lifestage group     CAMEO group    Altogether 
order  Group 1  Group 2  Group 3  Group 4 Group 5   Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8 Group 9 Group 10      
                                     
1th  5.3  31.5  31.5  5.3  17.0   -14.8  31.5  31.5  5.3  31.5  31.5  5.3  31.5  -14.8  0.0   31.5 
2nd  31.5  5.3  82.0  31.5  31.5   0.0  5.3  82.0  31.5  5.3  5.3  31.5  17.0  0.0  31.5   5.3 
3rd  82.0  0.0  16.8  82.0  5.3   31.5  0.0  5.3  12.2  82.0  82.0  82.0  0.0  31.5  -14.8   82.0 
4th  0.0  82.0  80.7  0.0  -14.8   0.0  -14.8  17.0  0.0  7.5  7.5  0.0  -14.8  0.0  0.0   17.0 
5th  7.5  -14.8  7.5  17.0  82.0   0.0  82.0  -14.8  0.0  91.6  17.0  -14.8  82.0  0.0  5.3   0.0 
6th  -14.8  17.0  0.0  -14.8  0.0   5.3  17.0  0.0  -14.8  80.7  91.6  0.0  5.3  17.0  0.0   -14.8 
7th  17.0  7.5  -14.8  0.0  80.7   17.0  16.8  16.8  82.0  16.8  80.7  -17.4  16.8  0.0  12.2   16.8 
8th  16.8  16.8  91.6  0.0  16.8   82.0  0.0  7.5  0.0  17.0  16.8  16.8  7.5  16.8  82.0   7.5 
9th  91.6  91.6  5.3  7.5  7.5   0.0  7.5  0.0  -50.0  0.0  0.0  30.2  0.0  5.3  16.8   80.7 
10th  80.7  0.0  0.0  12.2  -51.2   16.8  80.7  0.0  17.0  108.9  -14.8  17.0  0.0  82.0  -9.9   91.6 
                                                      
Source: Own based on FSAS(2009) dataset                              
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If the replacement is done with respect to the sausage with the second least content of 
fat (see Table 6), then it would be possible for all the groups not only to improve their 
health choice but also save money as show by the first row of the table. A different 
way  of  reading  this  result  is  that  the  choice  of  sausage  is  not  necessarily  led  by 
economic reasons as consumers could get healthier choices at a lower price. Certainly 
other reasons might influence the decisions such as the palatability of the sausage.       
 
The analysis with  respect  to  the second sausage in  terms  of sodium  content show 
results that dramatically different than the ones with respect to fat. Thus, the table 
shows that most of the groups would need to increase their expenditure in order to 
purchase such a sausage. Moreover, when all the groups are considered together the 
movement from the top sausage in terms of expenditure share to the second with the 
least content in terms of sodium would imply an increase in the expenditure by 31.5 
per  cent.  If  the  price  of  healthier  choices  can  be  considered  a  barrier  to  improve 
consumers‟ choice, then to promote the consumption of sausages with less sodium 
would be a more difficult task to promote sausages with lower salt.  
 
As regards the previous result, the conclusions from the study by Sheard et al. (2010) 
as regard British sausages are interesting. They state that no correlation was found 
between fat content and juiciness and between salt content and perceived saltiness. The 
lack of association between fat and juiciness seems to be due to the fact that the latter 
depends not only on the intramuscular fat content but also by the amount of moisture 
retained after cooking which itself depend on various factors: the moisture level of the 
uncooked sausage, the amount of added rusk, any added soya protein and the amount 
of added salt and phosphate. With respect to the low association between salt content 
and saltiness, they noted that the degree of perceived saltiness just not depend on the 
salt content per se but is also affected by the background composition of the product 
being  assessed,  including  the  level  of  fat,  the  lean  content  and  the  presence  of 
monosodium glutamate (MSG).  
 
The results Sheard et al. indicate that it possible for suppliers to improve the nutritional 
value of existing diet without changing much their palatability. 
 
 
5.  Conclusions 
 
Overall, the purpose of the paper has been to analyse consumers‟ choices of sausages 
using supermarket data, and whether moving from sausages with high percentage of 
energy  from  saturated fats  and high content of sodium  per 100g to  healthier ones 
would result in an increase of expenditure. 
 
The  results  indicate  that  the  top-ten  consumers‟  choices  are  far  from  being  the 
healthiest ones and there is plenty of scope for improvement. It is important to note 
that not in all the cases it is possible to replace the currently consumed sausage for a 
healthier version (i.e., lower saturated fat or lower sodium content) for the same price 
per 100g. However, this is possible in many cases, especially in the case of sausages 
with high fat content. 
 
In the case of salt the results indicates that movements towards sausages with low 
sodium content would in several of the cases increase the expenditure. However, this is   14 
a case where science can give a hand by modifying the composition of the products 
without  changing  much  its  taste.    Thus,  one  of  the  solutions  (besides  educational 
campaigns  directed  to  consumers)  would  be  to  improve  the  nutritional  value  of 
existing diet is decrease of fat and salt content in the processed meat.  
 
Finally, there is a consensus amongst nutritionists and meat scientists alike, that higher 
quality, lean and low fat meat products should be preferred and higher fat content 
products such as regular sausages should be consumed in moderation (Valsta et al. 
2005, Daviglus, A. Pirzada op. cit., MacAfee et al. 2010). Furthermore, higher quality 
of meat products and especially sausage could then significantly contribute to better 
diet  of  consumers  who  very  often  are  not  prepared  to  avoid  or  even  decrease 
consumption  of  meat.  Moreover  meat  can  be  a  valuable  part  of  human  diet  as  it 




6.  References 
 
Agriculture and Horticulture Development Board (AHDB) (2009). Meat Services UK 
Pig Market Update March. 
 
Bello L., Calvo D. (2000). The importance of intrinsic and extrinsic cues to expected 
and  experienced  quality:  An  empirical  application  for  beef,  Food  Quality  and 
Preference, 11: 229–238. 
 
Biesalski H. (2005) Meat as a component of a healthy diet – are there any risks or 
benefits if meat is avoided in the diet? Meat Science, 70(3), 509-524. 
 
Bromley  C,  Sproston  K,  and  Shelton  N.  (2005).  Scottish  Health  Survey  2003. 
Edinburgh: The Stationery Office. Available at: 
http://www.scotland.gov.uk/Publications/2005/11/25145024/50251. 
 
Chizzolini, R., Zanardi, E., Dorigoni, V., & Ghidini, S. (1999). Calorific value and 
cholesterol content of normal and low-fat meat and meat products. Trends in Food 
Science and Technology, 10: 119–128. 
 
Cross A.J., Leitzmann M.F., Gail, M.H., Hollenbeck, A.R., Schatzkin, A. and Sinha, 
R. (2007). A prospective study of red and processed meat intake in relation to cancer 
risk. Public Library of Science Medicine, 4: 325-335.  
 
Darmon,  N.  and  Drewnowski,  A.  (2008).  Does  social  class  predict  diet  quality? 
American Journal of Clinical Nutrition, 87: 1107-1117.  
 
Daviglus, A. Pirzada, K. H. (2008) Meat Consumption and Cardiovascular Disease 
International Encyclopedia of Public Health,  281-308.  
 
De  Irala-Estevez,  J.,  Groth,  M.,  Johansson,  L.,  Oltersdorf,  U.,  Prattala,  R.,  and 
Martinez-Gonzalez, M. (2000). A systematic review of socioeconomic differences in 
food  habits  in  Europe:  consumption  of  fruit  and  vegetables,  European  Journal  of 
Clinical Nutrition, 54: 706–714.   15 
Hoelscher, L. M., Savell, J. W., Harris, J. M., Cross, H. R., & Rhee, K. S. (1987). 
Effect of initial fat level and cooking method –Cholesterol content and caloric value of 
ground beef patties. Journal of Food Science, 52, 882–885. 
 
Homer D. B., Matthews K. R., Warkup C.C. The acceptability of low fat sausages 
Nutrition & Food Science; 30(2): 67-72. 
 
Inglis A., Ball K. and Crawford D. (2005). Why do women of low socioeconomic 
status have poorer dietary behaviours than women of higher socioeconomic status? A 
qualitative exploration, Appetite, 45: 334–343. 
 
Jimenes-Colmenero, F. (2000) Relevant factors in strategies for fat reduction in meat 
products. Trends in Food Science & Technology, 11(2): 56-66. 
 
Jimenes-Colmenero, F., Carballo, F., & Cofrades, S. (2001). Healthier meat and meat 
products: their role as functional foods. Meat Science, 59(1): 5–13. 
 
Kähkönen  P.,  Tuorila  H.  (1999)  Consumer  responses  to  reduced  and  regular  fat 
content in different products: effects of gender, involvement and health concern. Food 
Quality and Preference, 10(2):83-91. 
 
KeyNote (2008). Meat and Meat Products, February. 
 
Maillot, M., Darmon, N., Darmon, M., Lafay L., Drewnowski, A. (2007). Nutrient-
Dense Food Groups Have High Energy Costs: An Econometric Approach to Nutrient 
Profiling. Journal of Nutrition, 137: 1815-1820. 
 
Matthews, K., Blades, M. and Strong, M. (2003). Survey of the nutritional content of 
meat  products  on  sale  in  Scotland  from  butchers‟  shops  and  multiple  retailers. 
Nutrition and Food Science, 33(3):98-104. 
 
McAfee A. J., Emeir M. McSorley, Cuskelly G. J., . W., Wallace J., Bonham M.P., 
Fearon A. M. (2010). Red meat consumption: An overview of the risks and benefits. 
Meat Science, 84(1), 1-13 
 
Mintel (2008a). Red Meat, October. 
 
Mintel (2008b). Cheapest on Display Food, August.   
 
Resurreccion, A. V. A. (2004). Sensory aspects of consumer choices for meat and meat 
products. Meat Science, 66: 11-20.  
 
Revoredo-Giha,  C.,  Kupiec-Teahan,  B.,  Leat,  P.  ,  Fearne,  A.,  and  Cacciolatti,  L. 
(2009). Final Report An Exploration of the Use of a Dataset of Supermarket Purchases 
for the Analysis of Red Meat Purchases in Scotland. Food Standard Agency Scotland, 
July. Available online: http://www.foodbase.org.uk/admintools/reportdocuments/376-
1-654_S14046_final_report_29-8-09pdf.pdf. 
   16 
Rozin, P. (2007). The Integration of Biological, Social, Cultural, and Psychological 
Influences on Food Choice, in: The Psychology of Food Choice. Shepherd, R., Raats, 
M. (eds.), CABI. 
 
Ruusunen M., Puolanne E. (2005) Reducing sodium intake from meat products. Meat 
Science, 70(3): 531-541. 
 
Scottish Diet Action Group (1996). Eating for Health: a Diet Action Plan for Scotland. 
Available online: http://www.scotland.gov.uk/library/documents/diet-00.htm 
 
Scottish  Executive  (2003)  Improving  Health  in  Scotland  –  The  Challenge.  The 
Stationery Office, http://www.scotland.gov.uk/library5/health/ihis-00.asp 
 
Scottish  Executive  (2004).  Eating  for  health  Co-ordinated  action,  improved 
communication and leadership for Scottish Food and Health policy: 2004 Meeting the 
Challenge. 
Scottish Government (2009). Healthy Eating Active Living: An action plan to improve 
diet, physical activity and tackle obesity (2008-2011) Edinburgh. 
 
Scottish  Office  (1993)  Scotland‟s  health  a  challenge  to  us  all.  The  Scottish  Diet. 
Report  of  a  Working  Party  to  the  Chief  Medical  Officer  for  Scotland.  Edinburgh: 
HMSO; Available at http://www.scotland.gov.uk/Resource/Doc/47060/0012960.pdf).  
Scottish Office (1996) Scottish Diet Action Plan (SDAP), Eating for Health. 
 
Sheard, P.R. Hope, E. Hughes, S.I. Baker A., Nute G.R. (2010) Eating quality of UK-
style sausages varying in price, meat content, fat level and salt content. Meat Science, 
85(1):40-46 
 
Shepherd, R., and Towler, G. (1995). Nutrition knowledge, attitudes and fat intake: 
application of the theory of reasoned action. Journal of Human Nutrition and Dietetics, 
5: 387–97. 
 
Solheim  R  (1992)  Consumer  liking  for  sausages  affected  by  sensory  quality  and 
information on fat content. Appetite, 19( 3):285-292. 
 
Solheim R., Ellekjær M. R.(1993) Sensory quality of low-fat sausages affected by fat 
substitutes. Food Quality and Preference, 4(3):127-131. 
 
Tiffin, R., Traill, W. B., and Mortimer, S. (2006). Food Choice in an Interdisciplinary 
Context, Journal of Agricultural Economics, 57: 213–220. 
 
Valsta, L.M. Tapanainen, H. Männistö S. (2005) Meat fats in nutrition. Meat Science, 
70(3):525-530. 
 
Verbeke, W. and Vackier, I. (2004). Profile and effects of consumer involvement in 
fresh meat. Meat Science, 67: 159–168.  
 
Verbeke, W., and Ward, R.W. (2006), Consumer interest in information cues denoting 
quality, traceability and origin: An application of ordered probit models to beef labels, 
Food Quality and Preference, 17: 453–467.   17 
 
World Cancer Research Fund/American Institute for Cancer Research (2007). Food, 
Nutrition, Physical Activity, and the Prevention of Cancer: A Global Perspective (517 
pp.). Washington, DC: American Institute for Cancer Research. Available at: http:// 
www.dietandcancerreport.org. 
 
Wrieden,  WL,  Barton,  KL,  Armstrong,  J,  McNeil,  G.(2006)  A  review  of  food 
consumption and nutrient intakes from  national surveys in Scotland: comparison to 
the Scottish dietary targets. Food Standards Agency Scotland; Available at: 
http://www.food.gov.uk/multimedia/pdfs/scotdietrytarg.pdf 
 
Wrieden, W.L., Anderson, A.S., Longbottom, P., Valentine,K., Stead, M., Caraher., 
M.,  Lang, T., Gray,B. and Dowler, E. (2007). The impact of a community–based food 
skills intervention on dietary intake, food preparation methods and cooking confidence 
– an exploratory trial, Public Health Nutrition, 10: 203-211. 
Wrieden, W.L., Connaghan, J.P., Morrison,C., Tunstall-Pedoe, H. (2004),  Secular and 
socio-economic  trends  in  compliance  with  dietary  targets  in  the  north  Glasgow 
MONICA  population  surveys  1986-95:  did  social  gradients  widen?   Public  Health 
Nutrition, 7: 835-842. 
 
Wrigley,  N.  (2002)  Food  deserts  in  British  cities:  policy  context  and  research 
priorities. Urban Studies, 39: 2029–2040. 
 
 